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EXPERIMENTS WITH OATS. 
BY J. FREMONT HICKMAN. 
This Station has not published any of its work with oats since the 
spring of 1892. The results of the work done In 1892 were unavailable, 
for nasons given further on, therefore the experiments detailed and the 
data given in this bulletin include the work of only two years, 1893 and 
189,1. The several subjects treated will oc.cur in the following OJ:der: 
(1.) Comparison of varieties, 1893. 
(2.) Comparison of varieties, 1894. 
(3.) Percentage of hull and kernel. 
(-t) Shrinkage in grain and straw. 
(5.) Distribution of seed. 
(6.) Methods of seeding. 
(7.) Some points regarding smut. 
ln addition to the above, experiments bav<e boon conducted each year 
with commercial manures; theee, however, are published with similar 
work on corn and wheat, in a B<'parate bulletin. 
1. COMPARISON OF V AIUETIES1 1893, 
O·.vi.ng to the almost incessant rains of AprU and to tbe un!Jnish~d 
condition of the drainage of the experiment plots, the een!ing of the oats 
in the spring of 1893 was delayed until the eighth and ninth d&ys of U:ty. 
From Fuch late seeding not even a fair crop of oats cou.ld he r:xpect<.:ld. 
This afforded an opportunity fm· testing the several varieties under ad r.rer>2e 
condi.tious, 'fvb.ich, as is indicated by the following tablee, has uot been 
wmk ,entirely wasted. 
In these tables the sixty-four sorts ,Jrown are divided into gcoups, 
eooh having some distinctive charac1.;erlRtic. 
The first groap embraces sixteen differently named sort-<>, f1s:ving t.he 
open or spre:1ding panicle, coarse, weak strawr and short, phv:s1p grain of 
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which the \Velcome is the best known type. The second group cmnpr.i.Se/3 
fourteen kinds, in which the head or panicle is more or le1-s one-sided, and 
which are ordinarily termed side-oats. The Seizure is one of the best 
representatives of this class. A third group consists of eighteen varieties 
w hlch are in general form similar to the \V elcome class, except that the 
berry is longer and more pointed, and the straw generally a little stronger, 
but the grain lighter. We have chosen the Wideawake as the type of 
this class. In the fourth and last group are six sorts of black or mixed 
oats, having in the main the characteristics of the Welcome; in this 
group are included the Monarch, Rust Proof, and others of like kind. 
The highest yield in the Welcome group is 30.8 bushels 1:rom the 
variety called Lincoln, which is followed closely by White Victoria and 
White Bonanza, each of which has given a yield slightly above 37 bushels 
per acre. The lowest in this group is 26 bushels from one of the twelve 
duplicate plots of Welcome; the average of this class is 30.3 bushels per 
acre, and t'he average of the Welcome duplicates in the group is 26.9 
bushels. Leaving out these dupHcate plO'ts the group gives an average of 
32.4 bushels to the acre. 
The mixed group stands next highest in point of yield, and shows a 
variation in production running from 24.5 to 35 .. 5 bushels to the acre. 
The other two groups have averaged three days later in ripening, and 
show similar lower yields, as a result of late maturing. Some of th~:se 
varieties, such as Seizure, Dakota Gray, Black Prolific and Prince Edward's 
Island, failed to properly mature; the result being a large Dl' m ber of 
heads, poorly filled with light grains, which blew over when threshed. 
These varieties su.flered more than any others from the short season, 
followed by t.be extreme drouth of the maturing period. 
The yields of this season (1893) cannot be taken as conclusive evidence 
of the fitness of any variety for the clay ooils of Ohio. They simply 
indicll.te tha.t certain varieties will do much better under the adve:rse 
conditions of late planting, excessive wet in the earlier and extreme 
drouth in the later oat ~eason. In the Welcome group we have the 
following vsrleties yielding above thirty-three bushels: White Eo nama, 
\Vhite Wonder, Drogheda, Badger Queen, Improved American, Lin.coln 
and American Banne::r. 
In tho sid~roata group, only three varieties produced above thirty 
bushels, namely: Excel~ior, WhitB Swisa and Japan. Thia claaa has 
bNm in (ormflr y6ll.rs, with longer seaaons and on a warmer, gravelly soil, 
the mOI!It productive group of the four. The typical variety of this clln<s 
(Sclzure), reoognized as one of the bes11 of ita kind, gave the lowect ]ield 
of a.ll the sixty-five varieties this year where it was sown late, yielding 
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only about fifteen bushels to the acre. The evidence that this low yield 
was due to late seeding is found by comparing the yields given above 
with those in Table VIII, under" methods of planting." These plots were 
put out at least five weeks earlier, and show yields ranging from 32 to 4.0 
bushels more to the acre. 
For more specific facts regarding the experiment of 1893, the reader 
is referred to Table I, in which will be found the yield of each individual 
variety both in grain and straw, the pounds in a measured bushel of each, 
the color of grain and the date of maturing: 
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OATS.-TABLE I-COMPARATIVE TEST OF VARIETIES FOR 1893, 
-
Yield per acre. 
Weig't 
Color per 
of Varieties. Increase me as-
ured grain. Grl!.in. Straw. + bushel decrease _, 
-
Welcome Group. Bushels. Pounds. BUflheliJ. Pnd.~. 
"\Velcome ...... - .................. 24.84 1,465 ................. 330 White. 
American Banner .............. 35.15 1,63·5 -j-10.13 290 .. 
1 mproved American .......... 35.78 1,455 +10.58 30.0 " Welcom" .................. - ..... 25.10 1,615 330 " .............. R1d~er Queen_ .................. 33.59 1,245 +7.65 32.7 " Rn ley Oats ...................... 28.90 2,035 -j-2.43 312 
" 
"\Velcome ........ '" ............... 27.00 1,655 330 
" ·············· Colonel ............................. 32.34 1,1125 +5.54 305 " Cl-ydesdale .••••••••• ., ................. 27.68 1,555 +1.08 29.0 " \Velcome .......................... 26.40 1,475 
······-······ 
33.0 
" Hargett's White ................. 30.15 1,835 +4.38 41.2 .. 
Henderson's Clydesdale ...... 28.28 1,295 +3.13 38.5 .. 
\Veleome ....... 
······-········· 
2!53 1,495 ........ -..... ;·3.0 
" Centennial ........................ 28.28 1,335 -j-3.33 330 
" 
Raee Horse.''"''''"'''"-·""' 27.u5 1,795 +2.28 38.5 .. 
W'elcorue .......................... 25.79 1,655 •••••·u•••••• 330 " \Vhite B~>lgian .................. 30 78 1,695 +4.06 29.7 " \Vhite Bonanza '" ............... 37.96 1,885 -j-11.51 36.0 .. 
"\Velcome .......................... 2678 1,815 ••••••eo•••••• 33 0 " \Vhite Wunder "'"'"" ......... 87.03 1.855 +10.25 39.5 " White Vicforia 
······-········· 
31.40 1,715 +4.62 35.5 " \Velcomo .............. ............. 26 77 1,855 33.0 
" Early Archangel ................ 3:!.96 1,905 ""+4.9i"l 40.0 .. 
Exelsio~ .......................... 31.09 2,265 +L66 35.3 .. 
Vlelcoma .......................... 30.62 1,600 
·············· 
330 
" Drogh<·da ......................... 33.12 2.000 +2.19 37.5 .. 
Lincoln .......................... 39.84 2,105 +8.60 30 5 " Welcome .......................... 31.56 1,650 ........... ~ 330 .. 
'Vhlte Swisll ..................... 31.71 1,985 +0.21 3.5.0 " 
Date 
of 
ripen-
in g. 
July 31 
" 31 
Aug, 3 
July 31 
" 31 
" 31 
.. 31 
" 31 a lH 
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.. 31 
" 31 
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" 31 
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0ATS.-TAilLE !-Continued. 
Yield pe:r acre. 
Varieties. Increase 
G:raln. l;traw. + 
decrease 
-
---
Seizwre Growp. Buchela. Potmds. Bushels. 
Seizure ............................ 13.40 1,607 
······-······ Early Swedish·-···------·· 29.68 2,350 +16.08 
Japan •• ._ ......... ._ .. _,_._ ••• 35.46 2,185 +21.66 
t:leizure ............................. 14.00 1,927 ............... 
Wilson's Prolific 
-··--····· 
35.31 2,050 +21.81 
Dakota G:ray ....... - ............ 22.65 1,795 +8.65 
Seizure ...... ._ ........ ._ .......... 14.00 1,772 .............. 
Prince Edward's Island ...... 2625 1,940 +11.84 
Black Prolifio._ ................. 27.97 2,305 +18.15 
Seizure ...................... - ... 15.22 1,592 
······-······ Golden Giani ............. ._ .... 17.25 1,430 +1.25 
Giant Yellow French ......... 18.20 1,657 +1.42 
Seizure ......... ._ .......... _ .... ._ 17.57 1,577 ............. 
Black Tartarian ...... - ........ 23.59 1,605 +6.02 
l!;gyptia.n ............... - ........ 31.71 1,700 +14.14 
Wtdoowake fhcw.p. 
Wideawake ............ - ......... 28.00 1,850 
······-······ Black Norway ................. 21.01 1,232 -8.86 
Alabama .................. - ...... 22.73 1,112 -7.11 
\Videa wake-..... ~ ............... 30.31 1,170 .............. 
Banner .................. - ......... 26.09 1,265 -4.06 
White California. .............. 21.64 1,487 -8.36 
\Videawake ............ - ......... 29.84 1,185 
······-······ Early Prize Clustel' ............ 29.22 1,385 -0.72 
s~ottish Chief ............ - ...... 25.15 1,275 -4.89 
Wideawake ...................... 80.15 1,116 .............. 
Currie's Prize Cluster ......... 31.40 996 +1.67 
Hopetown ........................ 16.73 1,265 -12.58 
V. idea wake ....................... 28.90 1,195 
······-······ Kansas Hybrid .................. 38.59 1,125 +8.86 
l'11ngle's Progress ...... - ...... 25.46 985 -6.10 
\Videawake_ ..................... 31.40 1,675 .............. 
Probsteier ........................ 27.65 1,475 -298 
Htate of North Dakota. ..... 32.03 1,815 +2.17 
\VidPawake ..................... _ 29.09 1,085 
······-······ Welch .............................. 17.6.'1 1,515 +11.16 
Yankee Prolific_ .............. 43.ll8 2,215 +14.78 
\Videa wake ...................... 28.20 1,018 ................ 
Potato Oats ............... _ ...... 23.20 1,157 -5.00 
W bite Bedford .................. 24.60 912 --360 
Wideawake _ .................... 28.!W 1,497 ............... 
Early Dakota .................. 29.21 1,305 +0.24 
\Vhite Canadian ....... _ ........ 30.48 1,305 +0.71 
'Videa.wake_ ..................... so.na 1,295 
······-······ Poland ........................... _ 84.21 1,406 +&86 
Early White Maine _, ........ 3(}.46 1,285 +').29 
Wideaw&ke-.................... 30.00 1.220 ............. 
New Baltic ..•... _ ............... 83.7ii 1,120 +8.75 
Pringle's American Triumph 27.98 1,125 -2.04 
Weig't Date pe:r Color of 
mt>as- of ripen-
nred grain. in g. bushel 
----- ---
Pnds. 
29.0 White. Aug. s 
34.5 " .. s 35.0 Black. " 3 29.0 White. " 3 81.0 ,, 
" 3 270 Black. 
" 3 29.0 White. u 3 
81.0 ,, 
" 
3 
29.0 Black. ,, 3 
29.0 White. ,, 8 
26.8 Yeliow. 
" 
3 
26.0 " " 3 29.0 White. " 3 29.0 Black. 
" 
3 
37.0 White. II a 
28.5 White. Aug. 8 
29.7 Black. 
" 
6 
31.7 Red. 
" 3 285 White. " 3 29.0 
" " 
3 
31.2 ,, " 2 28.5 " " 8 84.5 " " 3 3-U " .. 3 28.6 " " 3 34.0 
" " 3 300 .. 
" 6 28.5 
" " 8 37.2 " " 3 81.0 
" " s 285 " " s 32.2 " " 8 31.5 
" " 
s 
28.5 " " 8 l9.0 " 
,, 8 
30.0 " " 3 28.5 ,, 
" 3 33.7 " " 3 39.0 .. July 31 
28.5 " Aug • 3 30.2 " 
,, 3 
31.2 
" " B 28.5 " " 3 805 " " 8 29.5 
" " 3 2~.5 " " 3 32.2 
" " s 28.5 " 
,,
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OATs.-TABLE !-Concluded. 
Yield per acre. 
lweig't Date per Color of 
~ 
Varieties. Increase me as- of ripen-ured grain. Grain. Straw. + bushel ing. 
0 decrease p:; -
Wideawake Group-Conclud'd. Bushels. Pownds. Bushels. Pnds. 
78 Great Northern ................ 30.78 1,255 +0.78 33.0 White. Aug. 3 
79 White Russian .................. 26.56 1,430 -3.44 31.5 " " 3 
80 American Beauty .............. 29.21 1,245 -0.79 31.0 
,, 
" 3 
81 White Schoenen ................. 33.43 1,270 +3.43 31.5 " " 3 
82 White Superior Scotch ........ 23.12 1,320 -6.88 38.0 " July 81 
Mixed Group. 
83 Monarch .......................... 34.06 2,130 +9.53 32.5 Mixed. July 28 
84 Rust Proof ....................... 31.25 2,120 +6.72 30.5 Red. " 28 
85 vVelcome .......................... 24.53 1,695 ..... , ........ 33.0 White. " 31 
86 New Red Rust l?roof.. ......... 26.26 1,380 +1.23 28.5 Mixed. " 31 
87 Biack Russian ................. 28.43 1,310 +2.90 30.0 Black. " 81 
88 'Velcome ......................... 26.04 1,430 .............. 33.0 White. " 81 
89 Everitt's Negro Black ......... 34.22 1,450 +8.18 330 Black. " 31 
90 Black Beauty ................... 35.62 1,520 +9.58 32.5 " " 81 
2. COMPARISON OF VARIETIES, 1894, 
The sowing of the oats in 1894 was done much more seasqnably than in 
the previous year. A large part of the ground was plowed before the middle 
of March, and the oats were all in the ground by the evening of tbe 16th 
of April. Table II gives for 1894 similar data to those given in Table I 
for 1893. 
The third column in each of these tables represents the increase o:r 
decrease in yields of each variety as compared with the neighboring plots 
of the variety used as a check or standard. In calculating this increase 
or decrease it is assumed that the variation in soil between neighboring 
check plots is progressive; for instance, the yield of plot 1 being 42.3, and 
plot 5 being 44.5, it is assumed that if plots 3, 4 and 5 had been sown with 
the same variety of oats the yields of these three intermediate plots would 
have been 42.86, 43.42 and 43.97 bushels respectively. 
By this method of making comparison we find that of the other 20 
varieties in the Welcome group, only three have produced more than the 
nearest Welcome plot, namely, Improved American, Badger Queen and 
Bonanza King. 
Making further comparison of Tables I and II, we find the averare 
yield of the Welcome group in 1893 was 30.38 bushels, the average of tha 
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aame number of varieties for 1894 in the same group, was 40.65 bushels. 
The average of the group without the Welcome duplicates in 1893 was 
82.40 bushels, in 1894, 39.85. The Welcome duplicates in 1893 averaged 
16.96 bushels. per acre, and in 1894, 42.94 bushels. 
In the E=;~izure group, we find about one-half of the varieties producing 
larger yield.:~ lind the other half smaller returns than the standard of the 
1roup. In 18~ not a. single variety did as poorly as the Seizure. 
The average yield of this group for 1893 was 23.16 bushels, and for 
1894, 44.05 bushels-almost double that of the previous year. The dupli-
eat. plots in 1893 gave an average yield of 15.02, and in 1894, an average 
of '-4.46 bushels, almost treble the yield of the preceding year. 
Like variations in yield are shown in the Wideawake group, but the 
dift'erences are not so marked in the mixed group. 
The average of the straw per acre in 1893 was as follows: Welcome 
poup, 1,653 pounds; Seizure group, 1,830 pounds; Wideawake group, 
1,266 pounds, and the mixed group, 1,629 pounds. In 1894 the average 
of the straw per acre in the several groups was as follows: Welcome, 1,684; 
Sei.lure, 1,779; Wideawake, 1,219, and the mixed, 1,034 pounds. 
Pounds of straw per hundred pounds grain in 1893, Welcome, 170; 
Seizure, 246; Wideawake, 138, and the mixed group, 169 pounds. In 1894, 
Welcome groqp, 129 pounds to each one hundred pounds of grain; Seiz-
ure, 126; Wideawake, 105, and the mixed group, 89 pounds. 
Since our system of grouping is dependent in part upon the manner 
of growth of each variety, it is not always possible to place new varieties 
in their proper group until after we have had them growing one year. 
This accounts for an occasional changing of a variety from one group to 
another. 
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OATS.-TABLE II-COMPARATIVE TEST OF VARIETIJ:S FOR 18D4. 
Yield per acre. 
We'g'' 
~ Varietie11. Increase per Grain. Straw. + '""hell 
-
decrease 
0 
-p:; 
--: 
Color Date 
of of 
grain. ripen-in g. 
---·---
Welcome G1·oup. Bushels. Pounds. Bushels. l'nds.l 
1 Welcome ......................... 42.3 1,841l ............. 31.46 White. July 20 
2 American Banner .............. 39.2 1,595 -3.61i 2~ .. j0 " .. 22 
8 Improved American ........... 46.8 1,802 +3.40 30.110 
4 Badger Queen .................... 46.1 1,675 +2.05 34.25 
6 Welcome .......................... 44.5 1,775 
············· 
a1 46 
" 
,, 22 
" " 22 
" 
,, 20 
6 Barley Oats ....................... 44.5 1,675 -0.62 32.05 
7 Colonel ............................. 44.5 1,825 -1.24 32.il'i 
8 Clydesdale ........................ 44.5 1,525 -187 31.25 
9 'Velcome .......................... 42.0 1,810 ............. 3146 
" 
.. 19 
" 
.. 20 
" 
.. 20 
.. .. 20 
10 Hargett's White ................. 37.6 1,495 -4.10 37.5U 
11 Henderson's Clydsedale ...... 40.1 1,615 -1.30 37.50 
12 Centennial. ....................... 40.0 1,620 -1.10 33.50 
" " 
18 
.. .. 20 
.. 
" 20 
13 'Velcome .......................... 40.8 1,745 ............ :H.46 " " 20 
14 R;ce Horse ....................... 26.4 .1,895 -1470 38.00 " " 21J 
15 White Belgian .................. 40.8 1,495 -0.75 3175 
16 White Bonanza ................. 40.8 1,795 -1.12 ·~7.50 
" " 21 
" " 
18 
17 Welcome .......................... 42.3 1,745 ............. 31.46 " " 20 
18 White Wonder .................. 38.8 1,710 -4.12 '19.00 
19 'Vhite Victoria .................. 43.1 1,705 -045 33.ft0 
" " 18 
" " 20 
20 Early Archangel ............... 37.6 1,645 -6.57 ~7.00 
21 Welcome .......................... 44.8 1,815 
············ 
3!.46 
,,
" 20 
" " 20 
22 Drogheda .......................... 36.8 1,520 -7.77 31 if> 
23 Lincoln ........................... 332 1,485 -11.1!\ 32.50 
24 Heavy Weight .................. 39.2 2,045 
... ~-.~~·1 ~}:~~ 25 Welcome .......................... 43.9 1,595 
26 Pride of America ............... 82.5 1,3D -11.40 I 34.50 
27 Bonanza King ................... : 44.5 1,725 +0.60 31.00 
" " 18 ,, 
" 26 
" " 26 ,, 
" 
20 
" " 20 
" " 24 
Seizure Group. 
28 Seizure .............•.....•.••..•... 48.2 1,915 .............. 26.00 
211 Excelsior .......................... 44.2 1,735 +0.82 35.25 
White. July 26 
" " 24 
80 'Vhite Swiss ....................... 46.2 1,772 +2.65 35.tl0 
81 Early Swedish .................... 49.1 1,875 +5.37 36.25 
32 Seizure ............................. 43.9 1,945 ................ 26.00 
" " 24 ,, 
" 24 
" 
,, 26 
83 Japan .............................. 49.8 1,708 +5.60 35.50 
34 Wilson's Prolific ............... 46.6 1,807 +2.10 34.25 
35 Dakota Gray ..................... 41.8 1,812 -3.00 32.25 
36 Seizure ............................ 45.1 1,905 .............. 26.00 
37 Prince Edward's Island ...... 46.9 1,800 +1.62 131.25 
38 Black Prolific .................... 44.8 1,415 -0.65 29 50 
39 Golden Giant ................... 383 1,625 -7.32 129.25 
40 Reizure ............................. 45.8 1,835 .............. 126.00 
41 Giant Yellow French ......... 36.9 1,470 -8.52 28.25 
42 Black Tartarian .. ........... : ... 38.6 1,665 -6.45 21-175 
Black. " 28 White. ,, 28 
Bhck. " 28 White. " 26 
" 
,, 28 
BlRck. 
" 28 Yellow. " 28 White " 26 Yellow. " 28 
Bl"ck. ,, 28 
43 Egyptian .......................... 44.8 1,815 +0.13 37.25 
44 Seizure ............................. 44.3. 1,982 ............. 2600 
White. " 27 
" " 26 45 Black Norway .................... 41.7 1,865 -2.60 31.00 Black. .. 28 
41 Mammoth Cluster ............. 46.0 1,860 +0.70 31.00 " .. 28 
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OATs.-TABLE II-Concluded. 
Yield per acre. 
We'g't Color Date 
of 
0 Varieties. 
Increase per of 
ripen-
z Grain. Straw. + bushel grain. in g. 
.., Pounds . decrease 
0 p:; 
-- ------
W1:deawake Group. Bushels. Pounds. Bushels. Pnds. 
4.7 Wideawake ....... ............... 45.1 1,60.5 
·············· 
30.00 White. July 23 
·~ Aiabama .. ············ ··········· 50.3 1,5!10 +5.50 31.50 " ,, 23 49 Bartnern••••••••••••••••••••••••••• 436 1,605 -0.30 29 00 " " 24 
60 White California ............... 45.9 1,580 +2.60 31.25 " " 23 
61 Wideawake ....................... 42.7 1,48fl ........ 30.00 " " 23 ·.•_, .. 
~2 Eady Prize Cluster ............ 40.8 1,295 -1.22 32.75 " 
,, 23 
63 8cotttch Chief.. .................. 39.0 1,300 -235 33 00 " " 23 
64 Currie's Prize Cluster ......... 40.!1 1,490 +022 32.5') " " 23 
55 WideawKke ....................... 40.0 1,370 ............. 30.00 " " 23 
56 Hopetown ........................ 29.4 1,350 -10.25 31.50 " 
,, 26 
57 Kansas Hybrid .................. 41.1 1,18.5 +1.80 31.00 " 
,, 21 
58 Bc.1ton 37.0 1,115 -1.95 28.50 " " 25 ............................. 
59 WideEwake ....................... 38.6 1,210 oooooon••-•• 3000 " 23 
6o P ;~;b~teier ........................ 44.5 1,37.5 +5.87 30.25 
,, ,, 23 
61 8L:',ie of North Dakota ......... 39.5 1,135 +0.85 2\!.50 " 
,, 23 
62 'Xeich .............................. 22.7 975 -15.97 33.00 " " 23 
6~ V/';dcawake .. 38.7 1,010 oooooon•o•o•o 30.00 " " 23 
···················· 64 l'M.nkeH Prolific ................. 32.3 1,315 -5.97 28 75 " " 28 
65 p,,'3l0 Oats ....................... 37.0 1,365 -08-5 30.00 " " 23 
66 'W_bite g,,dford .................. 32.3 865 -5.12 3Fi.f,O " 20 
67 \'\7 iihnwnke ....................... 37.0 1,305 , ............. 30.00 I " 
,, 23 
68 E>.~ly f':1kota ..................... 34.5 1,195 -2.57 :10.50 I " " 23 
69 G -.,·~·en Jtlonnta1n ................. 33.9 1,115 -325 28.50 
,, 2.) 
70 I }"':,~ :·~}_}(~ H oOOOOO o00000000 000000000000 31.0 1,155 -6.22 3050 " " 21 
71 I "\V'.id'e'avv~ke ••.••••••.••••••••••••. 37 3 1,15fi •ooooou••••• 3000 " '· 23 72 I White Maine ............ 28.5 1,135 -8.27 29.50 " ,, 23 
7,3 :to: ";\' ic 30.6 820 -5.6.5 29.5(1 " ,, 23 ...................... 
74 '.V .e Eaperior Scotch ........ 23 2 807 -12.52 34 75 " " 19 
75 \"'i;/_1(}i?<t '\'l'',ke u, •••, o ••• ,,.,, oro•••~ 35.2 1,125 30.00 " 
,, 23 
76 () · .. ·r-;:~ <.: No~thern ................. 28.9 \Jill -6.37 30.25 " " 23 
77 -\Vt:jtt. hu :sian 30.8 1,41.5 -4.55 29 00 " .. 26 ................ 
78 '~._ z.. ·y ~·~cf.t ~1 Beauty ............... 33.2 98.5 -2.22 30.00 " 
.. 24 
79 'l/ iden,\Vrtke .......•..•..••..•.•... 35 5 1,115 .............. 30 00 " ·' 23 
80 Wh~tD 8£:hoenen .....•••••• ..... 26.1 915 -9.40 2900 
,, 23 
Jlixed Group. 
81 C:~!~11ry (-}ray nooooo••••········· 38.6 1,16·5 +330 32.00 H :-.,. k .I ly 23 
82 Bh~ct: Prolific ................ ... 44 8 1,41fi +9.50 129.50 28 
8:3 J\L;.,:tt'h ......................... 35.3 1.0:20 . ............ 32 2.5 24 
84 J~~ u~,t:ruian Giant ............... 34 5 1,2\l.) -0.80 29 2fo 27 
85 ltrL t P:-;Jof .......•.••••••..••••••. 35 5 7i.5 +020 31.2G (;. 24 
86 1l, ::c'" .t:..a . :.;sian .................. 3:2.6 91'5 -2.90 30 ()f) H· 11';. ' 24 
87 J\1.::-;_L;.reh .. ....................... 35.5 96.5 . ....... .... 3:!..~5 :\l .· . ,, ' 24 
88 v ~-- ;_- Nt'gro Black ......... 33.3 1/!~j.j -2.20 ~10.51) I 
., 23 n 
89 !-).· .. ;:1: Ft :auty ..................... 34.5 94f> -1.00 31.2·5 23 
90 1"\:cw 1:d Rust Proof ........... 30.1 k.~ .. -5.40 31.00 ~,J )( 23 
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Table III gives the yield of each variety, and the average yield for 
four years of the several varieties that have been grown on the Station 
grounds during the season of 1890 and since that time. This table di~ 
closes the following facts : 
The Improved American gave the highest yield of any of theW elcome 
group in 1894, and the same variety has produced on an average nearly 
four bushels more per acre than any other in that group. 
The Japan variety has given the highest yield of any of the Seizure 
group in 1894, and has as high an average yield as any other member of 
the group. 
The Kansas Hybrid stands as high in the average as any in the Wide-
awake group, but the Alabama has given the highest yield during the 
season of 1894, not only ln this particular group, but the highest, consid-
ering aU varieties in the test. 
Japan and Early Swedish, belonging to the Seizure group, gave yields 
almost equal to the Alabama. 
Taking the oats by classes we find that the Seizure class gives fo:r the 
Eeries of years an average of 37.8 bushels; theW elcome, 35.1; the ·wide-
awake, 34 5; and the mixed group, 34.1 bushels per acre. 
Table IV gives the weight per measured bushel of all the varieties 
given in Table III for each year of the four in which they were under 
test. The average weight per measured bushel for the several classes is as 
follows: Welcome, 32.7; Seizure, 30.7; Wideawake, 30.7, and the mixed 
class, 30.0 pounds per bushel. For more specific data see Table IV. 
OATS.-TABLE Ill-AVERAGE YIELD FOR FouR YEARs, 1890-94. 
Yield in bushels per acre. 
Variety. 
1890. I 1891. I 1893. I 1894. !Average 
Welcome Group. 
Welcome................................................ 18.7 
Improved American................................. 33.7 
Badger Q>Hcen.......................................... 19.0 
Barley Oats................................. .......... 21.2 
Colon fl................. ................................. 29.6 
Clydesdale............................................... 17.1 
Rargett'K White....................................... 16.5 
Henderson's Clydesdale............................. 16.2 
Centennial............................................... 20.6 
R'ce Horse............................................. 26.8 
White Belgian......................................... 29.3 
White Bmanza ....................................... 15.0 
White Victoria ....................................... 27.5 
46.2 
56.2 
45.3 
51.8 
50.9 
46.2 
43.4 
40.3 
46.2 
39.0 
46.2 
42.5 
49.8 
24.8 
35.7 
33.6 
289 
32.3 
27.6 
30.1 
28.2 
28.2 
27 6 
307 
37.9 
31.4 
42.3 
46 8 
46.1 
44.5 
44.5 
44.5 
37.6 
40.1 
40.0 
26.4 
40.8 
40.8 
43.1 
33.0 
43.1 
35.9 
36.6 
393 
33.8 
31.9 
31.2 
33.7 
29.9 
36.7 
3<!.0 
37.8 
Average of group ................................................................. '""'" ...... 35.1 
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OATs.-TABLE III-Concluded. 
Yield in bushels per acre. 
Variety. 
1890. 11891. 11893. 11894. !Average 
SeizuTe Group. I 
Seizure .................................................. . 17.6 33.2 56.1 14.8 44.4 
Early Swedish ....................................... .. 27.1 40.5 56.2 29.6 411.1 
Japan .................................................... . 20.9 40.6 56.2 35.4 49.8 
Wilson'H Prolific .................................. .. 1&4 3~9 51.5 35.3 46.6 
Dakota Gray ........................................... . 33.4 39.5 60.3 22.6 418 
Prince Edward's1lsland ........................... .. 2~0 4QO 63.1 26.2 46.9 
Black Prolific ....................................... .. 20.6 38 6 61.2 27.9 44.8 
Golden Giant ......................................... . U3 M3 57.5 17.2 38.3 
Giant Yellow French ............................... . 26.2 34.8 57.8 18.2 36.9 
Black Tartaril\n ...................................... . 32.8 36.7 618 23.5 28.6 
Egyptian ............................................... . 28.1 39.7 54.3 31.7 44.8 
Average of group ......................................... . 
Wideawake Group. 
'Videa wake............................................. 31.8 
Alabama ................................................ 31.2 
Banner.................................................. 204 
White California...................................... 29.6 
Early Prize Cluster................................... 26.2 
Scottish Chi~f. ........ ... ...... ...... ...... ...... ...... 29.3 
Currie's Prize Oluster................................ 17.5 
Hopetown ............................................... 20.3 
KanRas Hybrid............................. ........... 30.6 
Prob3teier ......... .. . ....... ........................... 29.3 
State of North Dakota.............................. 33.1 
Welch.................................................... 23.1 
Yankee Prolific ... .. .. .. ...... ...... ......... ......... 26.5 
Potato Oats............................................. 28.9 
Early Dakota.......................................... 32.3 
White Russian ............. """·"''""""""'"" 27.1 
White Schocnen...... ............... ................. 27.8 
Average of group .......................................... . 
Mixed Group. 
Monarch . ..... ...... ............... ..................... 32.1 
Black Russian ................................... , ..... 25.3 
Rust Proof.. ........ ...... ......... ..................... 21.7 
New Red Rust Proof................................ 25.9 
Average of group ......................................... .. 
51.8 
46.8 
51.2 
53.7 
47.5 
53.1 
48.1 
36.5 
48.7 
53.1 
52.5 
38.1 
41.8 
39.3 
51.8 
41.8 
45.0 
500 
44.0 
57.8 
37.1 
37.8 
29.6 389 38.0 
22.7 503 37.7 
26.1 ]6.0 28.4 
21.6 45.9 37.7 
29.2 40.8 35.9 
25.1 39.0 36 6 
31.4 40.9 34 4 
16.7 29.4 25 7 
38.5 41.1 39.7 
27 6 44.5 38 6 
320 39.5 3.9.2 
17.6 22.7 2.'>.3 
43.2 32.3 35.9 
23.2 37.0 32.1 
29.2 34.5 36.9 
265 30.8 31.5 
33.4 26.1 33.0 
34.5 
34.0 35.8 37.1 
28.4 32.6 32.5 
31.2 35.5 36.5 
26.2 
... ~.~:~ ... 1 :::: 
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OATS.-TABLE IV-WEIGIJT PER BusHEL FOR FouR YEAR~, 1890-94. 
Weight per bushel in pounds. 
Varieties. 
1890. 1s91. I 1893. 1894. Average 
---------------11--- ------------
1Vtlcome Group. 
Welcome............................................... 29.2 
Improved American................................. 29.0 
Badger Queen.......................................... 27.0 
Barley Oats ................................... .•••••••. 25.7 
Golonel......... .•.••..••. ••...•.• ........ ............... 29.5 
Clydesdale.............................................. 28.2 
ll<lrgett's \Vhite....................................... 87.7 
Henderson'~ Clydesdale"........................... 28.7 
Centennial............................................... 82.7 
Race Hone ...... ................................ •.. • 83.7 
White Belgian...................................... •. 80.0 
White Bonanza....................................... 30.7 
White Victoria ......••..•••.•..•.•.••••••••••••.•••.• ._ 80.5 
A vcrage of group .......................... . 
Seizure Group. 
Reizure ............ ...................................... 27.2 
Early Swedish......................................... 34.5 
Japan..................................................... 35.2 
'V•lson's Prolific".................................... 27.7 
Dakota Gray................................ ........... 24.7 
Prince Edward's Island............................. 29.2 
Black Prolific.......................................... 31.0 
Golden Gic.nt......................................... 28.0 
Giant Ydlow French_.............................. 27.0 
Black Tartarian ......... _ ........................... 30.0 
Egyptian . . ....... •••••. ......... ...... •. ••.• ••••.. ...... 37.5 
Average of group" ...................................... . 
Widoowake rkoup. 
Wideawake ........... ~· ............................... 27.5 
Alabama 
····························· ················· 
29.7 
B>tnner ................................................ -. Bo.5 
White Callfornla... .................................... 30.15 
Early Prize Clust~F" ...... _ •• _ ..................... 31.3 
Scot1i•h Chief. ......................................... 32.7 
Corrie'~ Prize Cluster ................... ............ 3.5.2 
Hopetown ......................... ...................... 27.7 
Kansas Hybrid_ ....................................... 30.2 
Probsteier _ ............................................. 29.7 
1-'t.ate of North Da.kota .............................. 1.'9.0 
\Velch ..................................................... 8'2..2 
Yankee Prolific .................... ................... 00.7 
Potato Oats ........................................ 30.2 
Etrly !Yakota .......................................... 30.7 
White .Rn~ni~n ..... ~ .................................. 1?9.5 
~ite Schoen<:n ....................................... 27.~ 
Average of group ............. ~ ............... ................. 
33.0 
30.0 
35.0 
32.0 
30.0 
37.0 
88.0 
320 
31.0 
82.0 
29.0 
37.0 
34.0 
29.0 
33.0 
32.0 
31.0 
28.0 
31.0 
81.0 
28.0 
29.0 
29.0 
35.0 
29.0 
31.0 
28.0 
29.0 
31.{) 
32.0 
32.0 
31.0 
32.0 
30.0 
31.0 
3l.O 
30.0 
29.0 
31.0 
28.0 
81.0 
....... 
33.0 
30.0 
32.7 
31.2 
30.5 
29.0 
41.2 
38.5 
33.0 
385 
29.7 
36.0 
35.5 
26.0 
34.5 
35.0 
31.0 
27.0 
31.0 
29.0 
25.8 
25.0 
29.0 
37.0 
285 
:.H.7 
29 0 
3l.2 
34.5. 
34.2 
34.0 
30.0 
37.2 
32.2 
3!.!j 
290 
30.0 
33.7 
30.2 
R1.5 
31.5 
31.4 
30 0 
34.~ 
32.0 
32.7 
31.2 
37.5 
37.5 
33.5 
38.0 
31.7 
37.5 
33.5 
29.0 
36.2 
31i.5 
34.2 
32.2 
31.2 
29.5 
.29.2 
28 2 
29.7 
37.2 
30.0 
31.5 
29.0 
31.2 
32.7 
H3.0 
321) 
31.5 
31.2 
302 
29.5 
33.0 
28.7 
30.0 
30.;; 
29.0 
29.0 
31.6 
29.7 
32.2 
30.~ 
30.7 
31.3 
38.6 
34.2 
32.5 
3-'i!) 
30.1 
35.3 
33.4 
32.7 
27 8 
34.5 
344 
80 9 
27.9 
306 
30.1 
27.7 
27.3 
29.4 
36.7 
30.7 
28.7 
30.9 
29.1 
30.5 
32.4 
329 
33.4 
30.0 
32.6 
30.5 
302 
31.3 
29.8 
30.7 
30.6 
:~D.5 
29.7 
30.7 
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OAT!!.-TABLE IV -Concluded. 
Weight per bushel in pounds. 
Varieties. 
1890. 1891. 1893. 1894. Average 
--- ------ ------
~fixed Gr!YUp. 
Monarch ..... ······ .................................... 31.5 31.0 82.5 32.2 31.8 
Biack Russian ......................................... 30.0 31.0 80.0 30.0 30.2 
Rust Proof ........ ................. ······ ............... 29.2 80.0 80.5 81.2 30.2 
New Red Rust Proof ................................. 27.5 25.0 28.5 31.0 28.0 
---
Average of group ............................. ............ ............ 
············ 
. ........... 30.0 
3. PERCENTAGE OF HuLL AND KERNEL. 
Frequently the question is asked, "does not the oats that weighs 
heaviest to the measured bushel have a smaller proportion of hull than 
the lighter oats?" This question can only be solved by a careful investi-
gation. This work was begun on the crop of 1894. Five grammes of 
each variety were counted and hulled, the hulls and kernels were each 
weighed separately, and from the weights thus gotten the percel!tages 
were calculated; these are given in Table V. The careful observer will 
notice that in nearly every case the total percentage falls from one-half to 
one per cent. below the even one hundred. The uniformity of these 
results seems to indicate that the percentages giYen, while not absolutely 
correct, must certainly be within one per cent. of the truth, and this is 
certainly within a reasonable limit. Scanning Table V, we find the' 
widest variation in percentage of kernel is between Race Horse, which 
has 75.4 rer cent., and Green Mountain, which has but 64.2 per cent., or a 
difference of 11.2 per cent. 
Taking the Welcome group, and dividing it into three divisions, it is 
found that the average weight per measured b.ushel of the six heaviest 
varieties is 37.75 pounds; the average per cent. of kernels in these six is 
71 2. In the eight varieties, the weight per meamred bushPls of which 
ranges between 32 and 35 pounds, the average is found to be 33.5 pounds 
and the average per cent. of kernels is 70.2. The other thirteen varieties 
range from 29.5 to 31.7 pounds per measured bushel, and average 31.1 
pounds; the per cent. of kernel ia found to average 67.6. 
These figures seem to indicate that the heavier the oats, the larger the 
percentage of kernel and the smaller the rerceatage of bull; but if we 
examine the Seizure group on a similar plan, we get a different result, aa 
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follows: Four variet',es, averaging over 36 pounds to the bushel, give an 
average of 68 per cent. of kernel; three v.arieties, averaging 33.8 pounds p€r 
bushel, give an average of 67 per cent. of kernel, and eeven varietiee, 
averaging 30 pounds to the bushel, give an average of 69 per cent. of ker-
nel. Again, if we take some individual varieties of extremely light weight, 
we find that the percentage of kernel is much higher than it is in some of 
those that weigh much more to the measured bushel. We can only infer 
from the work thus far that weight per measured bushel is not necessarily 
a safe guide to follow in order to secure a large percentage of kernel. 
OATS.-TABLE V-PERCENTA.Gl!l OJ! HULL AND KERNEL OF GRAIN AND SHRINKAGE 
OJ! GRAIN, 
Varieties. 
No. of 
grains 
in five 
gr'ms. 
Weight Weight 
Hnll. Kernel. in Sep- in 
tember. March. 
----------------------:----:---
Welcome Grwp. Per cent. Per cent. Pounds. PoundR. 
Welcome ............................................. 237 33.0 67.0 102.5 1020 American Banner ................................ 218 34.0 66 0 57.0 57.0 Improved American .............................. 212 32.5 67.6 
Badger Queen ....................................... 230 26.9 73.1 64.6 53.5 
Barley Octts .......................................... 242 27.2 7:!.8 47.0 46.6 Colonel ................................................ 241 28.4 716 62.6 52.5 Clyde-dale ........................................... 249 29.8 70.2 61.0 59 5 Hargett's V.'hite ................................... 189 30.5 69 2 49.0 480 IIenders~m's Clydesdale.. ....................... 210 303 WLO 460 46.0 Cent<onc,ial.. .......................................... 233 29.4 70.3 41)0 4.')5 Rae~ Horse ......................................... 221 24 6 75.4 45.0 45.0 White Belgian- ................................... 2!8 29.4 69 6 50.0 50.0 White B;manza .................................... 218 28 2 71.5 61.5 61.5 \Vhite vVonder ...................................... 186 31.1 68.1 60.0 60.0 \Vhite Victoria-.................................... 218 29.4 70.4 102.0 102.0 Enly Archangel- ................................. 225 24.9 74.2 107 0 107.0 Drogheda ........................... ~ ................ 198 30.2 69.2 107.5 1070 J .... inco1n u .................................. ~··········· 200 32.6 68.4 1290 127.5 Hea.vy \Veight_ .................................... 235 33.0 fl6.2 
Pride of America_ ................................. 197 31.2 68.2 
Bonanza King ....................................... 238 280 71.1 
--- ---
---
----Average of group .......................... 219 29.7 69.8 ............. 
············ 
Seirurti Growp. 
Reizure ................................................ 238 28.0 26.6 Excelsior ............................................. 233 31.4 67.6 101.0 101.0 White Swiss .......................................... 226 81.7 67.3 
............. Early Swedish-.................................... 238 32.0 67.2 96.5 96.0 Japan ................................................. 235 29.7 69.3 115.0 113 0 \V,Json's Prolific .................................... 221 31.0 682 114.1) 113.5 Dakota Gray ......................................... 235 31.8 67.2 74.0 72.0 Prince Edward's Island .......................... 288 32.8 66.7 
Black Prolific ....................................... 258 29.6 69.4 91.0 89.0 
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0ATS.-TABLE V-Concluded. 
Varieties. 
No. of Weight Weight grains 
in five Hull. Kernel. in Sep- in 
gr'ms. tember. March. 
--- --- ---
Seizure Group-Concluded. Fer cent. Per cent Pounds. Pounda. 
Golden Giant ........•••••••..•••.......•••.•.••.... 233 28.8 70.7 . .......... ............ 
Gi.:mt Yellow French ............................ . 239 28.0 71.8 I .......... [ ............ 
Black Tartariau ................................... . 234 32.5 67.5 77.0 76.0 
Egyptian ........................................... .. 196 31.0 68.0 
Black NorwAy ........................................ . 
.1\Iammoth Cluster ................................ . 
248 26.1 73.4 68.0 68.0 
242 32.6 66.6 . ........... 
--- ---- ----
Average of group ......................... . 234 30.6 68.6 ............ ............ 
W:ideawake Grotcp. 
Wldeawuke ........................................ . 227 30.4 69.6 112.0 111.5 
Alabama .......................................... .. 248 28.6 714 78.5 72.5 
Banner .............................................. . 232 32.6 66.4 85.0 84.0 
White California .................................. . 250 30.2 68.9 70.0 68.5 
Early Prize Cluster ............................... . 
S(!ottish Chief. .................................... . 
243 28.6 70.8 47.5 46.5 
237 30.2 68.8 41.0 40.0 
Currie's Pr.ze G:luster ........................... .. 233 28.6 70.4 51.0 51.0 
Ho~etown ........................................... . 
Kansas Hybrid .................................... .. 
:S.~l on .............................................. .. 
214 28.4 710 27.5 26.0 
247 30.3 68.8 62:5 62.0 
219 34.0 65.2 . ........... 
Probstei~>r ........................................... . 250 29.5 70.0 45.0 45.0 
State of North Dakota ........................ .. 252 3{).8 68.7 52.0 51.5 
Welch- ............................................... . 234 266 726 
Y~nk1le Prolific ................................. .. 253 31.2 69.0 70.0 69.5 
Potato 01ts ......................................... . 241 31.6 676 75.0 75.0 
'Vhite Bedford_ .................................. .. 
Early Dakota ..... , ........................ , ....... . 
Green Mountain .................................. .. 
187 33.0 662 79.5 79.5 
262 28.5 71.2 95.0 I 95.0 206 3f>.2 64.2 I ............. 
.Poland ............................................... . 240 320 68.0 111.0 110.5 
E•rly White Maine ............................... . 
New Baltic ......................................... . 
234 31.9 67.6 99.0 96.0 
219 32.0 66.3 109.0 109.0 
White Buverior Scotch .......................... .. 
Great NPrt.h8lD ....................... ; ............. . 
187 33.0 66JJ 75.0 750 
2111 30.1 69.1 100.0 100.0 
White Ru-sian ..................................... . 
Amerfcnn Beauty ................................. . 
White Sc.hoenen ................................... . 
Avera~ of group ........................ .. 
242 32.6 66.6 ............ ! ............ 
214 3:16 66.6 9fi.O I 95.0 
219 33.0 66.5 108.5 ~~8~ 
--- ---
l!.:n 30.9 68.3 .... - ...... ! ............ 
I 
Calgarl G~ay ..................................... .. 
Black Prol&c .......... - ....................... .. 
Monarch ····- ····~· ...... ,. ........ ~···-·-·······-··· Rust Proof ...................... ; .................... . 
Black Russian .................................... . 
EveriU'R Negro Blttclr .................. u ...... .. 
Black Beouty ........... ·-•·~··· •. .,. ............ .. 
New .Red Rust Proof ............................. . 
269 2.'\.6 73.9 ........... , ............ 
258 29.6 69 3 ........................... 
2.'% 21).8 73.~ 110.5 lll0.5 26~ 26.8 Tl~ 10t.5 101.5 
253 27.4 71 9 92.5 92.5 
261 25.3 7-t 0 111.0 i 111.0 
269 21).8 6~.7 Illi.G I 115.5 
236 27.4 7M 85.5 1 85.5 
Average of group...;.. .... ,, ............. .. 230 27.2 
-ru-r=-=1== 
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4. SHRINKAGE IN GHAIN AND STRAW. 
In September, 1893, sixty-five varieties of oats were cleaned and pt~t 
into an empty room. Each sack bore a tag giving the name of the vari-
ety and also the number ofpoundsin the sack. The room was kept quite 
warm all winter, the temperature seldom, if ever, falling below fifty de-
grees. About the middle of March these sacks were weighed again, and 
the weights when put in and when taken out are given in Table V. The 
shrinkage was remarkably low, being less than one per cent. A number 
of the varieties were interfered with by mice; these were not weighed a 
second time, which accounts for the omission of the weights in the table. 
Soon after threshing, the oats straw was packed into bales weighing 
from 90 to 140 pounds each; these were stored on an ordinary barn floor, 
and taken out, weighed and sold about the fifteenth of March. Three 
different lots were weighed with the following results: The first lot 
weighed when put in, 5,175 pounds, when taken out, 4,865 pounds; loss, 
310 pounds, or 6 per cent.; the second lot when put in weighed 4,955 
pounds, when taken out, 4,675 pounds, a loss of 280 pounds, or 5.7 per 
cent.; the third lot weighed when put in, 2,735 pounds, when taken out, 
2,590 pounds, a shrinkage of 145 pounds, or 5.3 per cent.; making an 
average shrinkage on the three lots of 5.7 per cent. 
5. DISTRIBUTION OF SEED. 
On account of the removal of the Station in 1892, no experiments 
were made that year with different quantities of seed per acre. In the 
spring of 1893 a series of plots were prepared and put in, in the best pos-
sible condition, but owing to the lack of uniformity in drainage, the 
results from the duplicate plots showed plainly that the test was wholly 
unreliable. 
In the spring of 1894 a block of twenty-four plots was put in; twelve 
of these were sown with the Welcome variety, and twelve with the Seizure. 
The results obtained at the thresher are given in Table VI, except from 
the ten, eleven and twelve-peck rates of seeding with the Welcome oats; 
these are not given because of the irregularities in soil, due to imperfect 
drainage, which vitiated the results. 
The yields given in this table show practically the same results as a 
like experimeRt conducted on the warmer, gravelly soils of the Olen tangy 
bottom at Columbus. Better returns are given from the six and seven-
peck rate of seeding than from the higher or lower rate. The weight of 
the product per measured bushel is higher, with a single exception, from 
the six and seven-peck rate than from any other. 
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OATS.-TABLE VI-DISTRIBUTION OF SEED, 1894. 
Seizure. Welcome. 
Weight 
Seed per I Weight Seed per Grain per Straw Grain per Straw 
acre. per acre. measured per acre. acre, per acre. measured per acre. 
bushel. bushel. 
Bushels. Pounds. POW!Ids. I Bushels. Pounds. Pounds. 
3 pecks ..... 27.2 30.5 1,930 3 pecks ... 20.1 31.5 1,030 
4 " 27.8 30.5 1,8l0 4 " 22.5 32.5 880 ..... ... 
5 " 27.5 30.7 1,900 5 
,, 22.6 32.2 975 ..... ... 
3 ,, 27.8 30.5 1,850 3 " 21.5 31.5 1,010 ..... ... 6 " 29.0 31.5 1,780 6 " 23.1 33.2 1,060 ..... ... 7 " 31.2 31.2 1,940 7 " 24.0 33.2 930 ..... ... 3 " 27.5 30.5 1,920 3 " 22.1 31.5 1,090 ..... ... 4 ,, 28.1 30.5 1,715 4 " 22.1 32.5 920 ..... ... 8 " 27.5 30.5 1,610 8 " 24.7 31.5 910 ..... ... 9 " 26.5 31.2 1,350 9 " 25.9 32.7 970 ..... ... 5 " 25.9 30.7 1,840 5 " 23.7 32.2 940 ..... ... 10 " 26.5 29.7 1,520 ..... 11 " 284 30.2 1,390 ..... 12 " 27.2 30.0 1,430 ..... 
The straw weights as given in all this work, are more or less decep-
tive. The table shows more straw from the lighter seeding than from 
the greater quantity, but I think this is nearly if not quite all due to the 
fact that there was a larger percentage of weeds in the sparingly seeded 
plots, whereas the ground was occupied with almost absolutely pure straw 
on the more densely seeded ones. 
Table VII gives in condensed form the average results of five years' 
experiments in the distribution of seed. Four years of this work was 
conducted on the Columbus farm and the last one on the Wayne county 
farm. Previous work seemed to justify the conclusion that the range of 
oats seeding for the best returns was somewhere between the five and 
eight peck rate per acre; the experiment of the last year confirms that 
conclusion, and the average for a series of years gives further evidence, 
that well prepared ground, with well cleaned seed, will yield as good re-
turns from six pecks of seed per acre as from five, seven or eight pecks, 
and that the quality of the grain will as a rule be as good as from the 
higher or lower rate of seeding. 
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OATS.-TABLE VII-DISTRIBUTION OF SEED, SUMMARY FOR FIVE YEARS. 
Yield of grain per acre. 
Seed per acre, 
1888. 1889. 1890. 1891. 1894. Average. 
Bushe!il. Bushels. Bushels. Bushels. Bushels Bushels. 
4pecks .................... 57.7 58.7 13.2 41.5 25.1 39 2 
5 " ...................... 60.3 64.7 17.4 43.3 27.4 42.6 6 " ........ ············ 63.5 64 7 15.1 45.1 26.0 429 7 " 54.8 64.7 15.4 465 27.6 418 ......... ··········· 8 " 
····················· 
49.6 65.0 16.5 463 26.1 407 
9 ,, 4.4.8 60.0 15.3 42.7 26.2 38.0 ~···················· 
6. METHOD OF PLANTING. 
There is perhaps more diversity of opinion among farmers regarding 
the best method of planting oats than any other cereal, and when the 
uncertainty of the season is duly considered, it is after all largely a mat-
ter of the quickest way of getting the seed into the ground. A growing 
custom is to put the seed on the ground and harrow, cultivate, or disk it 
in. Apparently the results have been satisfactory, and further claim is 
made that this leaves a better chance for wheat, which follows in the reg-
ular rotation of corn, oats, wheat and grass. We have no carefully con-
ducted experiments to prove or disprove this claim, but can testify that 
the custom does make it much more difficult to plow and prepare the 
ground for the wheat after the oats crop has been r•,moved. 
That the facts might be more definitely detetmined, an experiment 
was begun in a small way in 1891, the same work was continued in 1893, 
putting in eight plots, four each in the two ways. In 1894 the experi-
ment was continued. The results of these three years were given in Table 
VIII, also the average product from the several duplications of the exper-
iment. Thus far, the plowed land has given higher yields in every in-
sfance than where the ground was disked, the average advantage of t~1e 
plowed land over that which was worked only on the surface having betn 
five bushels per acre. This evidence is not conclusive, but surely is 
worthy of further work and study. If we are losing five bushels of oats 
for every acre put out in this haphazard way, the sooner we change our 
method the better. 
It sllould be added that theae experiments wel'e made on clay soil, 
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OATS.-TABLE· VIII-DIFFERENT METHoDs oF SEEDING CoMPA.Bn. 
Grain per acre in bushels. 
Method of seeding. Average. 
1891. 1893 1891. 
---- ----
Plot 1. Plowed 6 to 7 inches deep .............. 51.8 55.9 41.7 49.8 
Plot 2. Disked 3 to 4 inches deep .............. 46.8 490 40.0 45.1 
Plot 3. Plowed 6 to 7 inches det-p ............. .............. 54.0 44.2 49.1 
Plot 4. Disked 3 to 4 inches deep .............. ............. 49.3 38.5 43.9 
Plot 5. Plowed 6 to 7 inches deep .............. . ............. 56.4 . ............. ............... 
Plot 6. Dis ked 3 to 4 inches deep .............. 
·············· 
47.3 41.4 44.3 
Plot 7. Plowed 6 to 7 inches deep ............. ............. 54.8 ..~ ........... .............. 
Plot 8. Disked 3 to 4 inches deep .............. . ............. 49.2 . ............. .............. 
Drilled 1 inch deep ................................... 38.1 25.6 29.5 31.0 
Drilled 2 inches deep ................................ 39.0 31.0 28.7 329 
Drilled 3 inches deep •. • ............................ 355 28.4 
·············· 
31.3 
Rolled before seeding ................................ 43.8 
·············· 
25.4 34.6 
Rolled after seeding ................................. 42.3 .............. 22.0 32.1 
Regarding the deep and shallow planting of oats, Table VIII showfl, 
in two years out of three, better results from planting two inches deep 
than from deeper or more shallow planting. In addition to the better 
yields per acre, I am of the opinion that oats have stood up better when 
drilled in two inches and more·deep than when they were sown broad-
cast, or when drilled in about one inch deep; this conclusion, however, 
can only be a tentative one, as the limited number of experiments will 
not justify a final decision. 
Table VIII gives the result of two years' experiment in compacting 
the ground both before and after putting in the seed; the first year, 1891, 
shows that rolling the land either before or after seeding was a decided 
benefit on that soil and for that season, but the yields of 1894 give results 
exactly the opposite. The crop of 1891 was grown on the more sandy 
soil at Columbus, while that of 1894 was grown upon the clay soil of 
Wayne county. The variation in soil doubtless has had much to do with 
the outcome in this experiment, but this can only be positively settled 
by further work upon this particular point. 
7. SoME PoiNTS REGARDING SMuT. 
In our last oat bulletin, published in January, 1892, special attention 
was called to the loss in the oats crop, caused by the presence of smut. 
It was stated in that bulletin that cases were on record where the actual 
damage by smut had exceeded eighteen per cent.; since that bulletin was 
ilsued I han kept records each year with a few of our worst aflected vari-
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eties, and the results show much more startling percentages than that 
given above, one variety showing by actual count 34 per cent. of smutted 
heads. 
These figures have been obtained by measuring ten feet on each of 
eight drill rows, counting the total number of stalks in each, and then 
counting the smutted heads in each row. The following table gives the 
percentage of smut in four varieties for four years: 
OATS.-TABLE IX-PER CENT. SMUTTED HEADS IN 0AT8 FOR FOUR Y:r:A.RS. 
Varieties. 1891. 1892. 1893. 1894. 
-------------·------:------------~ 
Per cent. Per cent. Per cent Per cent 
Black Prolific ........................ 
····························· 
3.2 2.8 13.3 34.0 
A.merican Banner ........................... .................... 7.3 4.5 9.7 13 9 
Race Horse ......................................................... 5.7 3.9 8.4 19.1 
Lincoln .............................................................. 6.4 6.0 12.0 29.0 
In addition to the above, countings were made in 1894, showing the 
following percentages of smut: Seizure and White Wonder, less than 1; 
Welcome, 1.7; Wideawake, 2.6; Mammoth Russian, 5.9; Great Northern, 
20.2; White Superior Scotch, 21.7'. 
The simplest and cheapest method of destroying the smut is by the 
Jensen or hot water treatment, given in detail in our bulletin of January, 
1892, which is as follows: 
This method cons'sts in placing the seed grain in water warmed to about 120 degrees 
Fahrenheit (the temperature may be 10 or 15 degrees higher in cold weather), taking it 
out of this as soon as it is thoroughly warmed and placing it in a second bath, the tem-
perature of which should be about 135 degrees. The object of using two bJtths is to 
pravent destruction of vitality in the seed, which would occur if the oats were plaeed 
in water warm enough to bring the mean ttlmperature of the grain to the heat uquired 
to destroy the smut germs. It will be readily seen that if a bushel of oats at the tern-
perature of the atmosphere is introduced into a tub of water heated to 140 dt gr<'<-H 
Fahrenheit, the oats first coming in contact with the water would be injured by the heal 
being too great, while the seed going in last would be immersed in water, the temp ·ra-
ture of which might be too much reduced to destroy the smut. 
A convenient way of conducting this work would be to have two vessels holdirg 
twelve to sixteen gallons of water, the temperature of one not exceeding 125 degre, ~ 
Fahrenheit, the other not exceeding 135 degrees Fahrenheit. Take a basket holdin;;-
about half a bushel (if this basket could be made of screen wire similar to that used for 
the fine riddles of a fanning mill, and provided with a cover, it would be the ideal, but 
in eue auck a one can ~:~ot be secured an ordinary splint basket covered with cloth will 
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answer the purpose), fill with o .. Lt! and dip it into the· cooler vessel, turning the basket 
alternately to right and left, raising and lowering it in the water, so that all the graine 
ma.y be reached by the wa.ter, then immerse immediately in the second vessel in the same 
way, but keep it in the water from eight to ten minutes. 
As soon as it is removed it should be dipped in cold water, or 11pread out and cold 
water thrown over it, otherwise the tendency will be to cook some of the grains at least 
to the extent of destroying vitality. The cooling process concluded, the seed may be 
left to dry, after which it is ready to be sown. 
SuMMARY. 
1. In the short, unfavorable sea.son of 1893, the Welcome variety 
gave lower yields than any other of that class, while the group as a whole 
;. ave larger yields than any of the other three. 
2. The Seizure oats was the lowest yielder in the whole list for 1893, 
where sown late, but the same variety sown four to !:.-ve weeks earlier gave, 
the same season, as good returns as any oth!Clr variety on the farm. 
3. In 1894, only three varieties in the Welcome group gave higher 
yields than that variety, namely, Improved American, Badger Queen 
and Bonanza King. 
4. The highest yields in the Seizure group for 1894 were from the 
following varieties: Japan, E3.rly Swedish, White Swiss, Prince Edward's 
[~land and Wilson's Prolific, the latter variety badly mixed. 
5. The highest average yield was decidedly in favor of the Side-oats 
group. 
6. In a series of tests covering four seasons, the varieties that have 
given the highest average yields are Improved American, Japan, Early 
Swedish, Prince Edward's Island, State of North Dakota, Colonel, Dakota 
Gray, Kansas Hybrid, Probsteier and Egyptian. 
7. The average weight per measured bushel of all oats grown upon 
the farm during the last four years falls below the Standard of 32 pounds 
to the bushel. The highest average for any one variety has been 38.6 
pounds, the lowest, 27.3. 
8 From the investigations thus far made, it has not been found 
that oats of heavy weight necessarily have a smaller percentage of hull 
than those of lighter weight per measured bushel. 
9. A single trial indicates that oats put away in good condition 
shrink but very little-in this instance less than one per cent.-and the 
straw under ordinary conditions shrinks about 6 per cent. 
10. Experiments extending over three seasons on our clay soil show 
that the method of putting in oats without first plowing the ground may 
involve a loss of five bushels per acre as compared with sowing on land 
that has been plowed and well prepared. 
